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CORE-LEVELPHOTOABSORPTIONCHARACTERIZATIONOFDIAMONDANDCARBON
FILMS L. J. Terminello,J. A. Carlisle,D. G. Sutherland,and S. Falabella,LawrenceLivermoreNational
Laboratory, Livermore, CA 94550; C. D. Zuiker, A. R. Krauss, D. M. Gruen, Argonne National
Laboratory,Argonne, IL 60439; I. Jimenez and D. K. Shuh, LawrenceBerkeley National Laboratory,
Berkeley,CA 94720;F. J. Himpsel,Universityof Wisconsin,Madison,Madison,WI 53706

Wehaveusedsynchrotronsradiationcore-levelphotoabso@ionto characterizetheelectronicstructure
andmorphologyof carbonthin-filmsanddeterminedtherelativeratioof sp2vs. sp3bonding. The diamond,
diamond-like,and carbonfilmscharacterizedwerepreparedby a varietyof methodsincludingsputtering,
CVD, microwaveplasma CVD, and laser ablation. We have also measured these films using Raman
spectroscopyand havefoundthat in caseswherethe domainsizeof the crystallite in the carbonfilmswas
nanoscopic(less than 100rim),Ramanspectroscopygaveindeterminateresults. In thesecases, as well as
withlargercrystallitesize films,core-levelphotoabsorptionwasableto unambiguouslyidentifythe bonding
in the film. We will presentphotoabsorptiondata obtainedfrom these materials. Theseexperimentsand
prospectsfor otherexperimentsthatcan identifythe uniqueelectronicpropertiesand bondingof suchnovel
thin filmswill be discussed. This workwas supportedby the U. S. Departmentof EnergyunderContract
No.DE-AC03-76SFOO098for the AdvancedLightSource,LawrenceBerkeleyNationalLaboratory,contract
numberW-31-109-ENG-38for ArgonneNationalLaboratory,andunderContractNo.W-7405-ENG-48for
theLawrenceLivermoreNationalLaboratory.


